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e \Welcome and Introduction
e Operations Modeling Basics
e Operations Model Applications

e Q&A (Panel Discussion)
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Model Description
e Engine WQRRS

e Model Components

— Lake Oroville Model

— Thermalito-Complex Model
— Feather River Model

— Integration

e User Interface

— Map screen
— Input screen
— QOutput screen



Model Theory

e Control Volume

— Lake layers
— River segments

e \Water Balance

— Tributary inflows
— Diversions
— Release & pumped back

e Heat Budget

— Solar radiation
— Evaporation

— Advection, diffusion,
mixing



Modeling Steps

O

e (Calibration -2002

— Actual flow
— Actual meteorology
— Simulated vs. Observed data

e Benchmark — Long-Term

— Synthesized hydrology
— Synthesized meteorology

e \What-If Scenarios

— Benchmark case
— Plus proposed changes



Graphical User Interface

WQRRS Temperature Model
For Oroville System

Main Screen

Input Data

Run the Model

Qutput

Exit




m— £ [/Thermalitg Diversion Peol  ——— £
= 1 i [ i |

JLake Oroville

F:1'|l||'l'|l'|‘.-'Il'|:lll'll|I ; L
ey 01 .1-."- '-,ﬂ.r‘-'i Ridgt FH

: ."="= l.'.llrn'n.rl.lln Dam
Aftar ooy Rivar—i. ;Therrnnlllu Furﬂhdf

Dkl ] Forzbey Ansoreoin

“HThemalitoAliterbay J Opernation Ciska

Ol

u1'|'|=-rl_| oy Henersoin

Feathisr Fibw
Opemlicn Dista

o P
Mateornlngical Diata




&< Oroville Operational Data
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Meteorology Data
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e |Lake

— Temperature profile
— Cold water storage volume

— Temperature of reservoir
release

e River

— Temperature
— Flow
— Water depth

e Diversions
— Temperature



Oroville Cold Water Storage
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¥ Oroville Temperature Profile
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Power Canal Temperature
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Diversion Temperature
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&<\ Feather River Temperature
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(&= Feather River Flow
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Feather River Temperature
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DEIF:

' : Data
Disaggregation
| Transfer

=

e Water supply e Power generation
conditions = Hourly operation
e Monthly operations
and water budget

e Reservoir temperature
e River temperature
e Diversion temperature



WORSS Q&A




Seminar Agenda

e \Welcome and Introduction
e Operations Modeling Basics
e Operations Model Applications

e Q&A (Panel Discussion)

e Lunch [ CALSIM II — Erik Reyes
HYDROPS — Tung Van Do
WQRSS — Carl Chen

e Next Steps . HEC-RAS — Eric Clyde

e Operations Modeling Tools <




